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Objective: The authors examined the relations between self-reported work tasks, use of cleaning products and
latex glove use with new-onset asthma among nurses and other healthcare workers in the European
Community Respiratory Health Survey (ECRHS II).
Methods: In a random population sample of adults from 22 European sites, 332 participants reported
working in nursing and other related healthcare jobs during the nine-year ECRHS II follow-up period and
responded to a supplemental questionnaire about their principal work settings, occupational tasks, products
used at work and respiratory symptoms. Poisson regression models with robust error variances were used to
compare the risk of new-onset asthma among healthcare workers with each exposure to that of respondents
who reported professional or administrative occupations during the entire follow-up period (n = 2481).
Results: Twenty (6%) healthcare workers and 131 (5%) members of the referent population reported new-
onset asthma. Compared to the referent group, the authors observed increased risks among hospital
technicians (RR 4.63; 95% CI 1.87 to 11.5) and among those using ammonia and/or bleach at work (RR
2.16; 95% CI 1.03 to 4.53).
Conclusions: In the ECRHS II cohort, hospital technicians and other healthcare workers experience increased
risks of new-onset current asthma, possibly due to specific products used at work.
N
ursing and other related healthcare occupations are
demanding professions. Men and women in these jobs
are responsible for providing high-quality health care,
but the environments in which they routinely work, including
hospitals, clinics and laboratories, are increasingly recognised
as hazardous workplaces.1–5 In particular, inhalation exposures
and their potential respiratory health effects are of growing
concern among workers in healthcare settings. Findings that
describe the asthmagenic and allergenic properties of specific
products (eg, natural rubber latex gloves) provided the basis for
efforts to reduce such exposures in many healthcare settings,
but continuing exposures to cleaning agents and latex products
in the workplace remain important risk factors for adult-onset
work-related asthma.6–8 Thus, further characterisation of these
and other inhalation hazards in healthcare workplaces may
facilitate the prevention of asthma in this important workforce.
The roles and responsibilities of nurses and other healthcare
workers vary widely, as do the specific occupational tasks and
products used. Nonetheless, certain aspects of medical work-
places are ubiquitous. For example, alkaline glutaraldehyde, a
disinfectant used to sterilise medical instruments, has been
associated with respiratory symptoms among nurses,9–11 hospi-
tal technicians11 and respiratory therapists.12 Recent surveil-
lance data for cases of work-related asthma indicate that
healthcare workers are the most commonly reported industry
group (16%), among which cleaning products (eg, ammonia,
bleach, disinfectants and other cleaning agents) (24%), latex
(20%), glutaraldehyde (9%) and formaldehyde (5%) appear as
common work-related exposures.6 The frequency with which
latex was reported as one of the contributing exposures among
workers in nursing occupations (33%) provides further evi-
dence that latex is still a major concern for workers in
healthcare settings,6 13 14 where dermal and respiratory latex
exposures have been associated with symptoms among hospital
personnel.15–17
Data from the European Community Respiratory Health
Survey (ECRHS) provide a unique opportunity to assess
respiratory health effects among healthcare workers through-
out Europe. Previous analysis of occupational exposures among
workers in the ECRHS population suggests that occupational
asthma may account for between 5% and 10% of asthma in
young adults18 and that those working as nurses may
experience notably increased asthma risks.19 Although a better
understanding of the specific respiratory risks and exposures
may lead to improvements in working conditions in this
important workforce, the extent to which increased risks are
attributable to specific exposures has not yet been investigated
using baseline and follow-up ECRHS data. In addition, the
longitudinal ECRHS study design provides a unique opportu-
nity to assess the role of specific healthcare-related tasks and
products in a previously symptom-free population. Therefore,
with a primary aim of assessing the potential health effects of
inhalation exposures in healthcare settings, we examined the
risk of new-onset asthma among nurses and other healthcare
workers who reported specific job-related tasks, use of cleaning
products and latex gloves at work.
METHODS
European community respiratory health survey
The ECRHS is a prospective population-based cohort study of
respiratory health among adults living near 28 study centres in
13 countries. The study design and methods have been
described previously.20–23 Briefly, the ECRHS was a longitudinal
Abbreviations: ECRHS, European Community Respiratory Health Survey;
ISCO, International Standard Classification of Occupations
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study with a fixed cohort; initial survey of the population began
in 1991 (ECRHS I) and in 1998–9 follow-up of a centre-stratified
random sample of participants included an occupational survey
component for 22 centres located in 10 European countries
(ECRHS II). Each participant completed an interviewer-adminis-
tered questionnaire, including a survey about respiratory
symptoms and asthma therapies and a seven-item screening
questionnaire to determine whether he/she would complete one
or more of the seven occupational modules included in the
follow-up survey. Participants whose responses to the screening
questionnaire indicated that during the 9-year follow-up they
performed one or more of a list of jobs (cleaning (professionally or
at home), disinfecting, nursing, metal working, soldering or
welding) responded to supplemental questionnaires about
selected tasks and exposures for each relevant job held during
follow-up. Institutional review boards of participating study
centres approved the study protocol and instruments, and
participants provided written informed consent.
Centre-specific participation rates for ECRHS I have been
reported previously: ECRHS I screening questionnaire: median
78% (range 54%–100%),24 ECRHS I main questionnaire: median
65% (range 12%–90%).24 Centre-specific participation rates for
ECRHS II are: screening questionnaire: median 79% (range
31%–93%) and main questionnaire: median 76% (range 45%–
94%) (unpublished data). Participation in the ECRHS II
random sample and in centres for which occupational survey
modules were administered was 58% (unpublished data).
Study population
In the random sample of the ECRHS II population, 495
respondents reported having worked as a nurse or in a
nursing-related job during the follow-up period. In this
population, 408 were symptom-free at the time of ECRHS I,
as identified using inclusion criteria defined for previous
analysis of ECRHS data.25 Using data from the baseline
ECRHS I questionnaire, all individuals who gave negative
answers to the questions: ‘‘Have you ever had asthma’’, ‘‘Have
you been woken by an attack of shortness of breath at any time
in the last 12 months’’ and ‘‘Have you [had] wheezing or
whistling when you did not have a cold [in the last
12 months]’’ were classified as symptom-free.23 From the
symptom-free population, we excluded respondents who
provided incomplete data for the occupational module survey
items (n = 68, 17%) and main ECRHS II survey items (n = 8,
2%) included in our data analysis. For comparison, we selected
a population of ECRHS II respondents who reported in the
screening survey that they had not performed the following
work for at least three months during the follow-up period:
professional cleaning, disinfecting, nursing, metal working,
soldering, welding and whose jobs were classified as profes-
sional and/or administrative during the entire follow-up period
(n = 3054). All jobs held for at least three months during the
ECRHS follow-up period, including professional and/or admin-
istrative jobs and nursing and related healthcare jobs, were
classified according to International Standard Classification of
Occupations (ISCO-88) codes26 using verbatim information
provided in the occupational history portion of the ECRHS II
survey. Classification of the occupational history text was
performed by one experienced coder in each country and the
coding was systematically checked by local experts using a
common protocol. As with the nursing population, we excluded
530 respondents who were not symptom-free at the time they
completed the ECRHS I questionnaire and 43 (2%) who
provided incomplete data for the ECRHS II follow-up survey
items included in our analysis. Our final study population
included 332 nurses and a referent population of 2481
professional and/or administrative respondents.
Occupational survey modules
To identify participants who had worked in nursing and related
healthcare occupations, the screening questionnaire included the
question ‘‘Since the last survey, have you worked as a nurse?’’ The
questionnaire specifically noted ‘‘We are interested in all types of
nurses, including assistant nurses, midwives, dental hygienists,
medical technicians and carers.’’ In this context, the term
‘‘carers’’ describes home health aides and others who provide
health-related services, often, but not exclusively, in private
homes. Participants who reported working as nurses, defined as
such, at any time during the follow-up since ECRHS I completed
a 36-item survey module about each nursing job held during this
period. For each of these jobs, participants responded to a series of
questions identifying principal work and work settings (yes/no)
as well as the frequency of performing specific tasks and using
specific types of products at work (never, .0 to,1 day/week, 1–
3 days/week, 4–7 days/week). Respondents reported their use of
latex gloves by responding to a series of questions about the type
(powdered/non-powdered), frequency (never, .0 to ,1 day/
week, 1–3 days/week, 4–7 days/week) and number (none, 1–2
pairs/day, 3–5 pairs/day, 6–10 pairs/day, more than 10 pairs/day)
of gloves used.
Occupational exposure assignment
We classified all individuals who completed a nursing survey
module as nurses and/or healthcare workers (referred to
henceforth as ‘‘nurses’’) and used existing ISCO-88 categories
to assign occupational categories to each of the jobs for which
respondents completed nursing survey modules. To create
module-based occupational exposure variables, we dichoto-
mised questionnaire responses according to whether respon-
dents reported each occupational work setting, task or product
as part of any nursing job held during the ECRHS follow-up. As
with previous analysis of ECRHS data, we dichotomised the
frequency of cleaning product use (less than once/week vs 1–
7 days/week).23 We used three metrics to characterise occupa-
tional use of latex gloves: (1) frequency of powdered latex glove
use (1–3 days/week, 4–7 days/week), (2) frequency of non-
powdered latex glove use (123 days/week, 427 days/week)
and (3) any use of powdered and/or non-powdered latex gloves
(.0 days/week or 1+ pairs/day). When respondents reported
holding more than one nursing job during the ECRHS follow-
up period (n = 18), they completed one modular nursing
questionnaire for each unique job; these individuals were
categorised as positive for a given job, task or exposure when
they provided a positive response to the corresponding job-,
task- or exposure-related question in any of their completed
modules. For each exposure about which a frequency was
reported, the highest frequency response was assigned.
Asthma and atopy
New-onset asthma was based on the presence of current asthma
at the end of the follow-up period and was assigned to
participants with a positive response to any of the following
questions: ‘‘Have you had an attack of asthma in the last
12 months?’’, ‘‘Have you been woken by an attack of shortness of
breath at any time in last 12 months?’’ and ‘‘Are you currently
taking any medicine for asthma?’’ Respondents with a specific
serum IgE level .0.35 kU/l to at least one of four common
environmental allergens (dust mite, cat, Timothy grass,
Cladosporium herbarum) measured at the time of the follow-up
survey were categorised as atopic. These definitions are consistent
with those used in previous analysis of the ECRHS data.18 22
Statistical analysis
We estimated associations between occupational tasks and
exposures and new-onset asthma using Poisson regression with
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robust error variances to compare the risk of new-onset asthma
among nurses with each exposure to that of respondents in the
comparison population. We conducted separate analyses to
assess the sensitivity of our results to two decisions made in
creating our final study population: inclusion of men (nurses,
n = 48; referent population, n = 289) and exclusion of 433
referent group respondents who completed occupational survey
modules about cleaning, disinfecting, metalworking, soldering
and/or welding jobs. We also conducted separate analyses of
the frequency of latex glove use and new-onset asthma in a
population limited to atopic respondents. Measures of associa-
tion are reported as relative risks (RRs) with 95% confidence
intervals (95% CIs). Models were adjusted for age, country, sex
and smoking status at ECRHS II (current smoker, ex-smoker,
never smoker). Age was categorised using quartiles of the age
distribution of our study population (27.7 to ,36.6, >36.6 to
,42.9, >42.9 to ,48.9, >48.9 to 55.8). We performed all
analyses using SAS version 9.1 (SAS Institute Inc, Cary, North
Carolina, USA).
RESULTS
In the final study populations there were notable differences in
the percentages of female respondents (nurses, 87%; referent
population, 57%) and respondents in the >48.9 year age
category (nurses, 17%; referent population, 26%) between the
nursing and referent populations. Six per cent (20/332) of the
professional nursing population reported experiencing an
attack of asthma during the last 12 months, waking because
of an attack of shortness of breath within the last 12 months or
currently taking asthma medications (new-onset asthma),
compared to 5% in the referent population. In both populations,
the percentages of respondents with asthma were slightly
higher among women and among current smokers (table 1).
The distributions of years between the ECRHS I and ECRHS II
surveys were similar for the two populations (nurses: mean
(SD) 8.9 (0.8) years, median 8.9 years; referent population:
mean (SD) 8.9 (0.8) years, median 8.9 years).
Overall, there was a ,1% difference in the percentages of
new-onset asthma in the nursing population and the referent
population and the adjusted RR did not reach statistical
significance (RR 1.16, 95% CI 0.72 to 1.87) (table 2). The
magnitude and precision of this RR was similar to those
generated using analyses limited to women (RR 1.21, 95% CI
0.72 to 2.04), when 433 respondents who completed occupa-
tional modules about their cleaning, metal working, soldering
and/or welding jobs were included in our referent population
(RR 1.19; 95% CI 0.74 to 1.91) and when the model was
adjusted for body mass index computed using height and
weight measurements taken at ECRHS II (RR 1.22, 95% CI 0.76
to 1.99). When analyses were stratified using ISCO codes
corresponding to job descriptions provided by survey respon-
dents, a higher percentage of individuals in the ISCO category
of nursing-associated professionals reported asthma relative to
the referent population. Using questionnaire-based categories
to identify nursing jobs, the percentage of respondents
reporting asthma was greater among those who reported
working as nursing technicians in hospital settings and among
those who reported working as personal care providers in
institutional environments, compared to the referent popula-
tion.
Analysis of the occupational exposures included in the
ECRHS II survey module suggests elevated relative risks of
asthma among nurses who reported using ammonia and/or
bleach cleaning products more than once per week (RR 2.16,
95% CI 1.03 to 4.53) (table 2). And, though no clear patterns
emerged for the association between frequency of latex glove
use and new-onset asthma, the point estimate was higher
among users of powdered and/or non-powdered latex gloves
compared to the referent population (RR 1.26, 95% CI 0.76 to
2.09) in the entire study population (table 2) and when the
association was evaluated among atopic respondents (RR 1.74,
95% CI 0.85 to 3.58). When the exposed populations were
limited to individuals who reported using only powdered latex
gloves, the risk of new-onset asthma was increased among
those in the entire population who reported using gloves 1–
3 days/week, compared to the referent population (1–3 days/
week: RR 2.83, 95% CI 1.03 to 7.81) (table 2), as well as in those
categorised as atopic (1–3 days/week: RR 2.61, 95% CI 0.55 to
12.3).
DISCUSSION
In this analysis, we present risk factors for new-onset asthma
among nurses and nursing-related healthcare workers in an
international, population-based study. Despite the small
number of healthcare professionals reporting each of the
specific occupational tasks and exposures, we observed
statistically significant increased adjusted RRs for new-onset
asthma among hospital technicians, institutional-based personal
care providers and users of specific cleaning products, as
compared to a large population of administrative and professional
workers. We also observed a positive association between new-
onset asthma and use of powdered latex gloves, but only among
Table 1 Characteristics of nursing and healthcare workers and a referent population of
professional and/or administrative ECRHS II participants who were symptom-free at the
baseline ECRHS I survey, and the percentage of each population with new-onset asthma
Characteristic
Nursing population Referent population
n
New-onset asthma
n (row %) n
New-onset asthma
n (row %)
Total 332 20 (6.0%) 2481 131 (5.3%)
Age (years)
27.7 to ,36.6 93 7 (7.5%) 609 32 (5.3%)
>36.6 to ,42.9 87 5 (5.8%) 617 36 (5.8%)
>42.9 to ,48.9 96 6 (6.3%) 609 26 (4.3%)
>48.9 to 55.8 56 2 (3.6%) 646 37 (5.7%)
Sex
Female 289 18 (6.2%) 1420 77 (5.4%)
Male 43 2 (4.7%) 1061 54 (5.1%)
Smoking status at ECRHS II
Lifetime non-smoker 143 8 (5.6%) 1142 58 (5.1%)
Ex-smoker 101 6 (5.9%) 683 33 (4.8%)
Current Smoker 88 6 (6.8%) 656 40 (6.1%)
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those with a reported use frequency of 1–3 days/week. These
findings support the conclusions of previous ECRHS analyses
reporting increased risks of asthma among nurses,19 clea-
ners18 22 27 and participants in occupations with substantial
proportions of female workers.18 By using the occupational
survey module as the basis of our exposure assessment, we were
able to extend these findings to assess specific jobs, tasks and
products used in healthcare settings. Our results suggest that
men and women working in nursing and healthcare professions
may routinely be exposed to respiratory hazards in the workplace
and that these exposures may initiate or contribute to their adult-
onset asthma-related symptoms.
We conducted our analyses using data from the ECRHS, a
large, prospective population-based cohort study of adults in 10
European countries. The ECRHS II included an occupational
health component designed specifically to address inhalation
exposures relevant for nursing professionals. The major
strengths of our analyses include the availability of survey-
based occupational exposure data from a relatively large cohort
of individuals in nursing and related healthcare occupations,
standardised and comprehensive respiratory health symptom
data, an international community-based sample and a nine-
year follow-up of study participants.
We observed a statistically elevated risk of new-onset
asthma among moderately frequent users of powdered latex
gloves—that is, among those using only powdered latex gloves
and who reported using them 1–3 days per week—but not
among those who reported more frequent use. This observation
supports the hypothesis that healthcare workers with asthma-
like symptoms or who previously experienced adverse reactions
to latex gloves may limit their use of powdered latex gloves.28
The absence of a significantly elevated risk among frequent
users of powdered latex gloves or frequent users of non-
powdered latex gloves suggests that the relevant latex exposure
may not be measured in days of use per week or pairs of gloves
per day (data not shown), that latex glove use is not a strong
risk factor for new-onset current asthma as defined for our
analyses, or that adverse reactions to latex exposure may have
already affected the selection of health-related occupations
among members of this population. Of note, 74 nursing or
healthcare workers included in our analysis reported never
using powdered or non-powdered latex gloves while working.
Sixty one per cent of these non-glove users were participants
from Sweden, a country from which 36% of the nurses included
in our analysis participated. This disparity suggests that nursing
practices and tasks vary between countries, and perhaps even
by region within country, as 52% of the non-glove users arose
from two participating ECRHS centres in Sweden. Further
evaluation of this population indicates that cleaning (disinfect-
ing: 46%; using washing powders: 28%; using liquid multi-use
Table 2 Associations of selected job tasks and exposures with new-onset asthma among
ECRHS II participants who were symptom-free at the baseline ECRHS I survey
Exposed, n
New-onset asthma
n (%) RR (95% CI)*
Professional, administrative occupations 2481 131 (5.3%) 1.00
All nursing and related occupations 332 20 (6.0%) 1.16 (0.72 to 1.87)
ISCO-based occupational category`
Nursing and midwifery professionals 86 4 (4.7%) 0.90 (0.34 to 2.40)
Nursing-associated professionals 56 5 (8.9%) 1.85 (0.76 to 4.50)
Personal care workers, institution-based 85 3 (3.5%) 0.65 (0.20 to 2.06)
Other 107 8 (7.5%) 1.43 (0.70 to 2.91)
Job description1
Clinical nurse in a hospital 97 3 (3.1%) 0.60 (0.19 to 1.85)
General practice assistant 36 2 (5.6%) 1.07 (0.27 to 4.24)
Nursing assistant in a hospital 53 1 (1.9%) 0.36 (0.05 to 2.60)
Personal care provider, home-based 32 1 (3.1%) 0.56 (0.08 to 3.92)
Personal care provider, institution-based 50 6 (12.0%) 2.30 (1.03 to 5.14)
Technician in a hospital 16 4 (25.0%) 4.63 (1.87 to 11.5)
Work task1
Disinfection 180 12 (6.7%) 1.29 (0.70 to 2.36)
Laboratory work 46 4 (8.7%) 1.62 (0.62 to 4.21)
Preparing and/or administering medications 187 8 (4.3%) 0.84 (0.41 to 1.74)
Products used at work
Cleaning products1`
Ammonia and/or bleach 60 7 (11.7%) 2.16 (1.03 to 4.53)
Liquid multi-use products 183 11 (6.0%) 1.16 (0.61 to 2.19)
Washing powders 78 7 (9.0%) 1.65 (0.77 to 3.53)
Any products in spray form 42 5 (11.9%) 2.36 (0.99 to 5.64)
Latex glove use
Powdered and/or non-powdered latex** 258 17 (6.6%) 1.26 (0.76 to 2.09)
Powdered latex gloves only
1–3 days/week 24 4 (16.7%) 2.83 (1.03 to 7.81)
4–7 days/week 53 2 (3.8%) 0.75 (0.18 to 3.07)
Non-powdered latex gloves only
1–3 days/week 24 2 (8.3%) 1.58 (0.38 to 6.46)
4–7 days/week 36 2 (5.6%) 1.07 (0.26 to 4.43)
*Adjusted for age, country, sex and smoking status at ECRHS II.
Referent category for all models shown in the table.
`Two of the 18 respondents who completed more than one occupational module provided job descriptions for jobs in
different ISCO categories, therefore the total number of jobs in the ISCO categories (n = 334) is greater than the number
of respondents (n = 332).
1Exposures are not mutually exclusive. Work-related tasks and exposures were assessed using a series of non-nested
questions, therefore the total number of participants in each category (job descriptions, work tasks, cleaning products)
are not equal to the total number of participants.
Performed 1–7 days/week.
**Powdered and/or non-powdered latex gloves used .0 day/week or >1 pairs/day.
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cleaning products: 38%) and administering medications (46%)
were common tasks among these 74 latex glove non-users.
Nursing and related healthcare professionals perform a wide
array of tasks and a single job may involve work in multiple
settings, in which case a job title or description of occupational
tasks may not adequately reflect the potential range of
workplace exposures. We were unable to categorise exposures
with more specificity using survey-based ECRHS II data, but a
more focused exposure assessment would reduce misclassifica-
tion of exposure. Indeed, accurately describing the tasks,
exposures, stressors and consequences of nursing and nur-
sing-related jobs is difficult because of the vastly different jobs
performed and because of the potential variation of work-
related exposures and other factors between the countries
involved in the ECRHS. Nonetheless, by assessing the risk of
new-onset asthma within survey-based categories describing
jobs and tasks we observed notably different risks than those
generated when exposure was based on categories correspond-
ing to nursing-related ISCO codes, thus suggesting that the
questionnaire-based occupational exposure assessment pro-
vides more information, which can better characterise occupa-
tional risk categories than job title categories alone.
We selected new-onset asthma as an outcome to facilitate
comparison of our findings with those of previous analyses of
ECRHS data for which the same definition of asthma was used.
In addition, this definition allows us to evaluate the onset of
asthma among a previously symptom-free working population.
However, our definition of new-onset asthma does not account
for respondents who experienced asthma-related symptoms
during the ECRHS follow-up period, but not within the past
year. Among the population that was symptom-free at the time of
the ECRHS I baseline survey, 6% (19/332) of nurses and 4% (86/
2481) of the referent population gave positive responses to the
ECRHS II survey question ‘‘Have you ever had asthma?’’, and
these values of period prevalence provide alternative estimates of
the cumulative incidence of asthma in these populations. Among
these respondents who were symptom-free at the time of the
baseline ECRHS survey, but who reported ever having asthma at
the time of the ECRHS follow-up survey, 47% (9/19) of the
nursing population and 40% (34/86) of the referent population
were not categorised as having new-onset current asthma in our
analysis. Excluding these individuals from our main analysis may
reduce misclassification of new-onset asthma variable, but it
reduces the comparability of our results to other analyses of
ECRHS data for which the same definition was used and it results
in negligible changes in the relative risks and confidence limit
estimates (RR 1.17, 95% CI 0.72 to 1.89). And, although we are
unable to fully explore the hypothesis using the small number of
respondents who reported having asthma, but not during the
previous 12 months, these data suggest that occupation expo-
sures may be related to regression of symptoms in this
population. Because our definition refers to symptoms experi-
enced within the past 12 months, whereas our occupational
exposures are based on jobs held during the entire ECRHS follow-
up, we conducted additional analyses to include exposures
reported in jobs held during the 12 months preceding participa-
tion in ECRHS II. Though too few individuals reported many of
the specific occupational tasks and exposures during the past
12 months to assess the less common job tasks and exposures,
results of analyses using this restricted definition of exposure are
similar to those of our main analysis for the risk of new-onset
asthma among individuals working in nursing and nursing-
related occupations (n = 257, RR 1.18, 95% CI 0.70 to 1.98),
working as hospital technicians (n = 12, RR 6.29, 95% CI 2.66 to
14.9), and performing disinfecting (n = 139, RR 1.23, 95% CI 0.62
to 2.44) during the past 12 months compared to that of the
referent population.
Our analyses are limited by the small number of participants
with new-onset asthma and with each specific work-related
task and product. More thorough investigation of the elevated
risks we observed in hospital technicians and among those
performing cleaning and disinfecting tasks and using latex
gloves would require a more focused study design, including
additional information about job settings, exposures, use of
personal protective equipment and other factors that would
each reduce the potential for misclassification of inhalation
exposures. Using our survey-based exposure categories, we
were able to assess exposures and tasks across a range of
occupations, but we cannot attribute the cumulative incidence
of asthma-related symptoms in this population to specific or
quantified exposure levels or to the duration of any work-
related exposure. Occupational exposure assessment in com-
munity-based epidemiological studies continues to be a major
challenge and an important area for improvement in epide-
miological studies of health effects among workers.
Several additional limitations should be considered when
interpreting our findings. In the ECRHS II, information about
occupational exposures and asthma-related symptoms were
collected in a single, retrospective, multipart survey, thus our
findings may be biased by differential misclassification of
exposure if respondents with asthma symptoms were more
likely to recall or report specific exposures than were
respondents without such symptoms. Statistical models in
our analyses were adjusted for participants’ countries of origin.
The small number of nurses in each individual study centre
limited our ability to use random-intercepts binary regression,
which would have allowed us to take into account variations in
new-onset asthma and in other unmeasured differences that
exist between study centres. Such unmeasured factors are likely
to include important between-country differences in health-
care-related work, such as those observed in the use of latex
gloves at work. We designated respondents as having new-
onset asthma using self-reported symptoms. Symptomatic
individuals may have reported asthma-like conditions that are
actually related to chronic obstructive pulmonary disease,
nocturnal dyspnoea or other similar health conditions.
Although disorders such as chronic obstructive pulmonary
disease are unlikely to be observed in a population of adults
aged 27–56 years old, using the ECRHS data we are unable to
evaluate the extent to which these conditions were identified as
asthma. Furthermore, new onset asthma was most common
among nurses in the youngest age category and declined across
quartiles of age. In contrast, there was little difference by age in
the referent group, raising the possibility that nurses develop
symptoms early in their professional careers and change jobs
due to their asthma-related symptoms. This hypothesis is
supported by the declining number of nurses in the older age
categories, although because occupational data are available at
the time of the ECRHS II follow-up survey but not the ECRHS I
baseline survey, we are unable to explore the degree to which
this selection occurred. Despite these limitations, our results
suggest that nursing and nursing-related healthcare occupa-
tions are not an exception to previous findings indicating the
extent to which adult-onset asthma may be attributable to
occupational exposures.18 29
The increasing demand for healthcare workers and the
working conditions provided for those already in these
professions are major determinants of the current shortage of
nursing and related healthcare professionals in the healthcare
industry. Responsibilities of and tasks performed in the
healthcare industry are changing rapidly and these changes
may vary between and within the countries that participated in
ECRHS. Use of high-risk products such as glutaraldehyde and
powdered latex gloves may be declining in some places and for
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some populations—for example, as aids and assistants perform
more of the cleaning tasks, such exposures may be reduced for
nurses in clinical and general practice roles. Nonetheless,
identifying and addressing respiratory and other hazards in
medical work settings is a timely public health issue of growing
importance worldwide. Our findings present an overview of
occupational exposures reported among healthcare workers
who participated in ECRHS II and should be used to increase
awareness about the use of disinfectants, latex gloves and other
respiratory hazards to which this important working population
and others working in healthcare environments may routinely
be exposed.
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Main messages
N Men and women working in nursing and nursing-related
healthcare professions are routinely exposed to respira-
tory hazards in the workplace.
N Inhalation exposures in occupational settings may initiate
or contribute to the onset of asthma-related symptoms
among healthcare workers.
Policy implications
N Heightened awareness of respiratory and other occupa-
tional hazards that healthcare professionals encounter on
the job is needed.
N Improving precautions designed to reduce inhalation
exposures to respiratory irritants and sensitisers in
healthcare settings may reduce asthma morbidity among
nurses and other healthcare professionals.
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